Proteomic analysis of 3-MCPD and 3-MCPD dipalmitate toxicity in rat testis.
Thermal treatment of foodstuff containing fats and salt promotes the formation of 3-chloropropane-1,2-diol (3-MCPD) and its fatty acid esters. 3-MCPD-exposed rats develop testicular lesions and Leydig cell tumors. 3-MCPD and 3-MCPD ester toxicity is thought to be caused by 3-MCPD and its metabolites, since 3-MCPD esters are hydrolyzed in the gut. Inhibition of glycolysis is one of the few known molecular mechanisms of 3-MCPD toxicity. To obtain deeper insight into this process, a comparative proteomic approach was chosen, based on a 28-days repeated-dose feeding study with male Wistar rats. Animals received equimolar doses of 3-MCPD or 3-MCPD dipalmitate. A lower dose of 3-MCPD dipalmitate was also administered. Absence of histopathological changes supported an analysis of early cellular disturbance. Testes were analyzed by two-dimensional gel electrophoresis followed by mass-spectrometric protein identification. Data provide a comprehensive overview of proteomic changes induced by 3-MCPD and 3-MCPD dipalmitate in rat testis in an early phase of organ impairment. Results are compatible with known 3-MCPD effects on reproductive function, substantially extend our knowledge about cellular responses to 3-MCPD and support the hypothesis that toxicity of 3-MCPD and 3-MCPD esters is mediated via common effectors. DJ-1 was identified as a candidate marker for 3-MCPD exposure.